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s nfeit^s 4 « * «t 7 & w» « m 
i ©tn&ewu c <on i ©twawtiMf b<c? 

301 66* WT -5 »! 2 ©iWll&P&ffS ££0*. fcfS £«t» 
OHM* Cr-ClMUrff 3 C 4 *tt»4f ilKHM 

[Ib*JS2 ] il®$M», 7 .< - M» tumtf 
7C 4 £Hii*4 1 ia$S©R s JMC<iBi#K. 

mum a] mem2<omm<j>-^tux, mmtm 

7*tJBl<TM**fr 7C 4 *:ttfc4 1 715 

[ Ib*S 5 ] ft BtMftftttAix HKjiM 
jtO©4mOT6Kft?ft « C 4 &#ijS4-T6lB*3l 1 

[ u#* e ] * * > * n© a«£tH«tt* & * > y >© 
mnt or2$it©7 * - f/< 9 mmnu *> 1 1 i> 

CC. C ©7 * - p >< ? j» M jgcc J: * 
4 1/ T - a — ? *4 ?- F 7 - f & * > 7 > 3 H \ 

Pie? ^ - p<„ *$ijiiKj;&£s*g4|5sa-:>.-7;i< 

[sb*«7 ] x:>y>AS««t*3Bcc&i)7 v - > 
K)IW«W tK MW£tttttttt© J: 7 

£«. i>^>©ft«*S(iKS^^i£*rJl'*ffl^Tr 
x > y >tfg*T ***f4S 4*6 fc»©f8*S* 
*C. C©H(C t t9^t*]fJII«r^^C4«:1|^4TS!il 
*KS6i2*S©tt!S*iJai*3C. 

uaa»ccisufcc4£#tk4-r«tf*4r 

[ 0 0 0 1 ] 

$© a * » h . f8S*|i5©*- * m<Dtt£ffl®H*MM 
[0002] 

[fs*©tt«) c©j: / jicmmm^mmx> 
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[0 00 3 J 

[fWK&U<fc7 4?*-31!SI] 4C4#, CVttV 

[ooo4]§ — #5b 5 jcc7 ^ - vx? *>*hmt& 
stt*«< ja4t«©s*stt©*Uii* i fflii'c<ibs/c«), » 

741*^4. «ia?i#©ai9ttAt£-SW±»c y - > f bf & 
[0005] c<Dm\t. D>&z&cm&xte$nt<:t> 

4C4*BM4L-'Cl^. 
[0 006] 

[p!Si*l?^-r*fci{>©^l3] p^SSIi«r«^L. ^-7 

awiSlfiSf si#« na$©!Mi§©ifjss*ijfai 
*sc«t, *Ui)^^ted^ib*sn* i -7^0 < (*&&© 

fe*^ tf>S*3 nfclt^a 4 ft ^ J: 9 aiMP«tf fit 7 n 
1 ©SlffllSI!*^ U , C ©SS 1 ©$U W©^SiC 

8fe*s-rs02©*(aisi5©tiifpfi**n*fcfi[«:«*swft 

30 ff«40"CiWi!ll*?Tft7C4*!|*«»4L/T^4. »M 

*ia©ttst}g»*^«>i93E s n&wsi 4 <c * J; 9 a»u 
»*t7tti>, c©^ l ©Mi»«©i*fESK:¥Efc6&ftW 
^ 4 JH 2 ©M00©«M¥ S «ai A fcfB «MHMlfMI 4 

c/cM»«Ta9e4r. LrMffBitt 

[0007] M*5l2i2tt©^©ttSaiJai*««*, M 
1 ©Hiai^. 7 ^ - K>"< » t> *ttJ£ f t 7 C 4 1 #B 4 
b-C(,^„ 7 < - FA» ^m^^O WUlMMiTiMft 
40 *3ttfcS ! F&S4fc & J: oKfS^-PHI^Willl^T 
7, 

[0008] ttOT3ett©^©4ttMUB*Xtt, M 
2©*flai»^. *»WB*i a -?A*s. h9-?«J: 
♦J^i?W4C4*^©4 0-C^-5. 

[0009] IS#3f 4 ^©^©ttfi^Wll*^*, w? 

ran 2©*«aisii©-gP4i/-c, iigM0#*«i©AbW 

50 7 e A'«:ffil'ra«fttieWMSKr!T7. 
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sm ftiflfcjuBrti * >y >?a o , $iJ9m.^©tt. s J7)ia 

*sttSS?fc S C i tfti&i L > MKVMMSX > 
[0011] tt^6Cft<D^«>ttSHMl«^, i> 
U . C ©ls|*si£gl!lti§«fi* y i - K m i ?fl^ i l- tSSte 

ft©? ^ - p< ? tfflmzim ^ tt ttc, c©7 v - 

jpd'MatCjriiSHfiiKSa^a— I- "7 - * td 
<fc««Mii0flOWttfC J: QStttfcMfftfrft 5 C it 

< . f v y ?$A©@i5^g«R^6x>t»ASg*^^> 
SloaBUKSIi'C-*. S hicy < - Km ■? fulfil)* 
JB<r»-cattttt 'J - >ftL <fc -> i bfcii^i:fc(,»-c 
5 C i < Mffl?i>. 

[0012] tmm7ii&<D?m<Dtt£fflwtt&> x 
>y>*Jjftjttttfli(i:*») ? < - km? ?Wjjp*tfa»tt 
l'« «» o < oaiftStt Jt«MK> J: 5 k BtS^fiitttc 

**ttW*i4 *fc*XDifttift&fcaO'C, C<d(Sk: J: 0 
aagttWMrtfSCifcttiliUO,**. x>i»#jl 

ttGWWiwwmfc £ n* «£t*. x > i> ^ 

[0013] iiim.s&tittoffflvwmmi&ttii* *s 
y > f ^A**««ittt«Wrt" * •< > * * * . tut 

tuftanctfa L? feoffee) * s > yrv > jr^*s 

[0014] 

jsmem^nj w**»* s $w^flsia«:4S$Ji 3 n * x > 

MattKtt i o r RtttettiftNW * !f ^ C i #? * 

[ 0 0 1 5 ] m 1 \mws>i&mci*%$t\z>j.>i>'sc> 



(3) #H? 10-11105 

4 

n*$$£8<£{X gfStil8S9£(&fUl?Sl 0#£ilb 
TWMl. RSU1H1 OKlix? ? 1 1 
JfcWftASii*. ftfiUUgl OKI*. An* Ml, 
1 2*WWbtYCl**. coza-y 2cc<kWs. 
£SS#$lJSl;?ft, CCO^P;. HHSgti, AavKJU 

fc. KSSfSl 0©^d? hiH 2©±?£fJtc«. 

1 4#»tf&n. CO-/>-^xi'^ 1 4*^t* 

f4*»|s*$4i4. 1 4ti, 3> ha- 

[ 0 0 1 6 ] C > h □ - y 7 tcj; 9 W»W0«(f ^ 
Ci-C, I4*«50il5l 0©An ? h jU 

1 2 ©±j6iJ{cg2acr tff«©* 5 > y-c^ 'J > *f 

14^D? h^l 2cr>TnftfflUtcieSLT4>J:^. * 
fe. PHAt*. •f:'S'*»»i4*AP?t;i>i2«>±ft 
CCfiSTrSCi-C, I4*sx>i>> 1A>6> 

20 IRfifctiBic&Q, ^^«M)l|iWi:«t»)ttffiOiT»* 
CiASW±$n. «Sf4<o«afttAtR»K«ti. Sfc. ^> 

l 4*^a^ \b 1 2©±iSK|9:a-r4Ci 
T'. 9 1 2 tajiT*B#CCnitji*ijg< « 9*«f4 

©Sfbtifi]±3^ci^-c-*^ 0 Sfc, Wit*, ©a 

r-. 4*sv***<»m$\mz>z. it Pilfer'**. 
[ 0 0 1 7 ] n 2 tt 3 > h ? tc «*; iwai^o ■> >?m 
x-bz. ef iKAisagittwaiKM'r, x>^># 

[ 0 0 1 8 ] a > h o -7 7 1*. Bte^tMs?a3S2 0 « 
•< - Km- ■> ?BgS4S?t#S|l3 0 V\t. fvs ff4<Q@K 

stWH^6xi/^>©«i»ttit*wiBc, . mams. 

£F3Si ^*<t 5 ttiWaoiti^ 1 ©fcUai&K 1 €:» 
40 JSL-Ct^. C<DBIBt»1iNM:7<-K/<*i»flWi 
l/ta«lt»5 < - KM ?tto*tf & ^ i i 4>K. 1 
-*^fl*ffiS»IB8 0*6W7 ^ - h"M? JWjtmcj: 
^•WttWI^- * i L-T- 3. -^7-^4 
QZz.sSs>®1tm±Au •> \ ;Ha|gKS^*x>^> 

KM, i?W8KCJ:4*fl«i-a— h 7-?(C 

J:4lS*fii©H»ffiti:J:«)Wa)^tBafea55 0 ?:/rO 

r$i«tt-b>t>-?:ffii,^ci^< < ??>^»©@i5!S: 
so fW^lEI*> 6 x > i> > 1 SffS©St*th«: Ma? 



ftb«t ^ i otc^K-a^x bwm&zWi setts 

[0019] -a-^*? r-7-iMOa, ^ 
V ****** *2 OtWttK 2 SripRKO. Mglftf** 
«>tt«SlW»T W** 8 ft fci*£S4 a 6 -* S 4 Mfe 
fiStO, MS 1 ©MiSi&K 1 ®KfMtK*mttt«9rr« 

[ 0 0 2 0 ] Sfc, SB 1 It*, 7 * - F>< 

*> mmm> . mmc <t o uowhw* 

i«>is*esn&-:^s<i: <fc -5 war* 

[0 02 1] IB2C?Hliia!K2AS, *S«6B«r^ 
» r-7-M0tCJ:»)2eRl/Cfc0. ia- 

[0022] M0*&ttM*5 0 It. JeS • jftttftt* 20 
6 0T'$IJi)3n. *Uil#?ilJ)feSI55 ottx>y>@£» 
4 * □ 9 r ^raetCS-^* 7 V - P< v» 

[ 0 0 2 3 ] X>V> 1 MHtWftCCft'J 7 * - K>v 
^-*Wai»7 0li*>i>>@tsi)t4^o ? FA'WSK 

*S^r. «> O < ttiBft^Kitmwoj: 9 <c @ns$tt;oc*r 
* * £v« sistbwn»sii# s n&tg&ti, x > s> 
*#r4**4«4&4fc»©wi**#»r. canoe 

[ o o 2 4 ] c «5 j: sic. ±mjmv&n 4 u 

l*S-Ctt. 2? 7 > t> a©@*fi£fl>£fclil'r * C 4 <C J: 0 
x>^>l©r-n<i'&S|iS:«^U C<9 £8!)©;*: 

wmm. due**). m*.-mimm£&z*f 
mm*i m&z- # ag&it tewrr * c t t u 

&. Sfc, 7 < - K/< 9 »MM>£fftt*tt*3tf*fc 
**.7h9-?tC*B3*. 7 -f- FX* i'WSl^t 

ftttttetettK ? * c 4 ©4 1 <3ttH:«:3**«: Ma? so 
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i>. ttc. c<D*? ! )\>*-z.fflw&®®3mtwm& 
mzctv. *m$o>v-> cj x't^^«M 
jh-c*, jEmtt&mjm^ftntdi, 

[0025] B2«:^3>ha-?(t>S«bdt« 

K-7i»m«ir*. *r. @!5i£fli8to&2 0<z>w$* 

**. @lsSS!l^tl3a2 0W, illtCJS-ri>i»l<D 

r*> <&*5>*ms^*Bt'rfti4Kftiija2 1 tcj: 

0 1 *S||3B?7eK*42^{CteW&A«ft€r?^ 

s^K. c©2.^-c©ft»^2.*rfl-coft 

mO&l . fttt]iiS*:X5K© 1 -X7 < A * 2 3 {Ci 0 
¥»{tr4C4-Cif^nif|l4©lim?:*it>S. C<Dli 
S%|iSSRSSR2 4 (CJ: 9 jUAtt 1 0 O09JUMHFO 

fci^Ei5!fi:s*4f So 

[0026] Ave (n) =« Ave <n-l> + 

(1 -a) ■ Acc (n) 
Ave: *mm& 
Acc : AjWie 

;XK. 7 v - M » »««ljfrtMB3 0<D^fiS%I?ijffltC 
lft5§-T4o @4 «7 ^ - 9 **««WKK>7'0 ? 

asnfcBieeMc^ai. @*5^aM#tu«2 0j:»j 

x>^>Bta)i4XD? h^PB{fc*x^jf- 
*4 bfcfv TttJ: QBCXIKDl^lKr^KiM JC7(C 

[0 02 7] C<9tttt(cS^»«MiWMI3 3^7 ^ 

J^rtsi^stct*, >;->(t 0^^4*1)8*^7:, j» 

[0 02 8] WC> i,-7W-? h7~?4 0©t8/« 
*I?MI<ClftWT4. B5«ia-5**> h7-^# 

oat. hwjuk, &&ww%&m®.<j>ffimmz 
*pf>nri^, ttc. ViMWt~=.-y>\,*v H7-* 

4 0 4 or fe7" fp> (Percept ronlfi 
*j> h7-i». *i>7"7 f — ^ K (Hop field) 
h9-i»ao'4<jU^-?>tSt8 (Bo I izoian 
n Machine) ^*0, C©5fc, HSSS^- 

nstw-c^o. a>jS4 i. *mg42sym*g4 
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[D029] A^S4lrt©a-j. M 1 a, 4 
1 b. 4 1 cOtfelitt < . I3]«tc4»faS 4 21*09*- 
? h 4 2 a , 42b, 42c, 42 dVfeHWl < , ® 
EIK fct > TO* S ^ ~ y h RWNrOM* w * <> T** 

£S*va»£. k^ma \fao>3.~? h4 i ct*. >u 

T^ij-a^iil/, ^rflH4 2rt©a^ ? h4 2 d 
iA^rx;,-D>t$l, *BS)Pg4 2l*3<DXi ;f h 
ti. A2)S4 1 ©i©i- ? \ 4 1 a . 4 11). 4 1 c 

y = f (Ixi ■ w i 4 9) CCiOi+^L, *ft(ca 
S«cUyjBSI»f (x) = 1/ ( 1 +e"') iM-)tiii<K> 

[0030] fcfcU x i «AA w i lim*. Glin 
-*72S£*b. fB^BBIS f <x) ttl/yt^ KHflt 

[0 03 1 ] C<DH^VL. i>^>@6feiXP^A 
BS*-a-7*4? I-7-M0OA2JJB4 1(CA>3 

4 3T-«>i3iftKA.^ccML-cs*ft^jaffluri'8He% 20 
atfrf&. h7~* 40<^S? r -* 

*>ictz>. Kiy^-nt. mm (^ttstostft) a?3 
.r-K'<9»4l«**o*»r-r*. ate, x*-?ji 

[ 0 0 3 2 ] £{C, 7 v - K/< y fl&tftBMWSl 3 0 0> 
KWtittflf*. h-*>Hi3*g^fSg|l3 0t*. 7*- 
K^»>KJ:i>aHftii»-9A#. •> 1 7-74 0# 

[0033] ;wc, • iiat*ittg|i6 oowattw 
«MN£f tWftfc O fc® srt r«>ntx£*tttt t#fc 

[0034] •C7'^^-X$lJfJIIg|i7 0©ti?G)t£i* 

ttMSOJM yjKrftT^a > 7ET*A. 
[0035] *?^-^«fi»»7 0«, x>J» 

f4&<z>** 7 2 r-v V > 4f «: a* ««k$ft 50 
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aa»tt«wt«7 s^a^t *. smtf&m 3-cwnt 

fit, ^©iSSibT^tt^flbrtSft**?^*^ 

wa^tH^snA^f^iffi^^turi^. 

[0036] x>l»BI0&t Ad 7 h JH8SKS-7* 

aa*o«*?>7 1 KdcDfj >ytcA*is^^«fi 

#B&3tt. AO? H«©A^*fiilM*&7 1 01? 

£SvS?lt*?&7 1 irvy>?KA*£2S&ftSl*E 
*7 <-K'<**<,T*irr*. C<E»y>ytCA*ai 

«■<*, Ea^«Mfctt*7 1 2vKi3^$&u. tarn 

ffi^»3l57 1 3*1*, x>&»B«ftt**lBE®ttffi 
*K S-7 * tUmStrlfC . C «)«AAS«SABtflW 
SC7 1 l-t7 4-F/<9»-r*£ttfc, fMHWilW 

tf>-Cil»m«ES#SP7 l3^A*1"4ttt«:, 
fg^^g57 1 4^ A* I/, ttflt3»*ft**7 1 4T 
l*«5E<OX > > t t -CfW^ 

■Ci»afiE»?Sg|i7 1 3^ig&o 
[ 0 0 3 7 ] * fc, SWJSMi A a ? h ^B0*ic * 

Sra^Jf 6, WUM>M« 7 2 t*B8 (d^T J: ^ K 

SSSH7 2 0-C. w%ms&^<»ttm±. nmmifrt>& 

[0 0 3 8 ] CO J: ^tc. 1 SantMlPM 

■D»»fc«»o*«#i«o*f r ;ui'r*. mwc. im 

stcj:oi»tr*ctnaiai***w4. *r«<^x 
>i»iaimwiii*>*3GBtu*t**fc»7 y - k><? > 
mo y 4 > * t< * < -C* & t c c vim lk*? 

MCHI,X? < - Y><y * WW 5®ii<,Cl£. W 

A*<-e*, *>y>©n*^u*l|«r4c4*nMfc 
ta*. aa*twfats!ai*4fc». sawMfitt 
Aatf & j: ^aidauawt-r*. 

[ 0 0 3 9 ] m 2 <D$!KSlg|iK 2 ©-SUt O T , 

rea^Ktttwsii^^sti*^!*. x>^> i 
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mmc&rH, >tt ffi* ?)l i flH » -C x > t»ttmt &** 
SfeUiM^t,'. x^>#g*-r4**HSi 

3fs*3ft«>T. come* DSii&tfllfflifcfT^c 

[0 04 0] ifc, 3>ho-T-7«. @9tCip-rj:^ 
SCK 2»€f;^-A|i]ji«!g|l7 0 tc. *r >\,V»^*~ 

[0 04 1 life, 3>ho-^7t*. 01OKJWJ: 

^Km^-r^ct^T?**. c«)*«rwrtt, *w« 
- * im 7 o ©ta^wRc . Y-* ^iQMfiiMitt i o 

x x > s> > 1 ©£&lt*« fcfffr ? <fc 5 oc 0 T 4 J; t, 

[0042] ixtc, fcaM9n^<97 < - f>*» tmat 

[0043]Blllt7f-K«? ?fi»MHtt*7 P 
??*a lT*2>£ft£l©»# 
(Ctt. At ?-f\> l"C?*>?ft&l < v 

1) «0Sr»*m^1*7f 4. Xr?7*a WtvStfo 
ftl-C* t*, Af^'c l'C*'7'>^ftJt2A> 

7^^^S2-C©ftjSm<v2> ©iSfS^fl'. x^i> 
> 1 *s^!flHC*42*K*JW4ftaa*j^JST4. 

XfjT'e ir-ftfloaS (acc) = (v2-v 
1 ) /fiirS«ra**«>, 2?? V f 1 XftJ[lM!S<Q¥^ 
fg ( a c c_a v e ) ©ItfS^T^. 
[ 0 0 4 4 ] <* -oK, v 7 fir 1 -C-ftlJBiSgS S*H 
(f 1) = I acc-ac c_a v e I &5fcit>'C. At 
■> 7*h 1 -CttttSftffife (pnt) = p n t + f 1 
»4. ^r^ii vttftBftigtt (pnt) 9Btb»t 
n = 1 0 0 ?$>m>o>*mzw.>> n = 1 0 or«u>«a 40 

Ar^j 1TN = N+ lilTXf >7*c 1 

(put) <Dftf)B«t* 1 0 0 @tc«t* i , A?* > 7 k 
1?N=1£L. Xf ^l irttftSfU&fe (pn 
t ) *sp n t >i*3flt dim) Ifi&fr&pmt Z. 
[ 0 0 4 5 ] 4 l/T, ttftSftittt (pnt) #1*311 
(1 im) «:&*<tl>»§£K:W:, Xf-y7'ml'C7^- 
K'<»»4MttH (t_f b> = t_f fc-AttOT 
ja< Lr*lM«^< l/. tt&SfbJHk < p » t > # 
J^ggl (I i m) &jtS*.£fg£tclct. •? 711 l T?7 50 
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4-¥Hy»mmn < t _ f b ) =t_f h+At«t 

UX&< I, U Af^o 1 T-iS^Sffc 

[0 04 6] 1312lih-f^«SSlBraa#7a-«r* 

1 b 2 T'x > - ^ Jl,* y h 7 - f 4 0 K J: *«§S4«ia 
( t _n n ) ©ift&Srfti,'. •eOT:^^?7'c 2"Ch- 

f^psw^ra ( t_ 1 1 1 ) = t _n ii + 1 _f b £ u 

[0 04 7] ^f s7'a 2 r€»tt»"C<f i»»S«:tt, 
SS©ii-&tC t*^ T y 7 e 2 -Cftll](DS*£tt«CC*» L T h 

(KDimr-itic-byhb. ZTy?i2x-y-&>im 
mmz\_i b = o£-r4o 
[ o o 4 8 ] x 7 s ^ 7<j 2 r-»r@^sg^«r'^<,»^ 

K« . A? y -ft 2 V&X f=>\> lt£i P|S4B#|B| ( t _m 

d i ) m a t -7 ? h 2 -c h - * 

(t_t t 1 ) = t_md l(Cbr*?7T4. 
[0 04 9] 

[ w»q>*)>& ) ®n u tc ct o cc , i ia*sw^ r- 
i>&*) «4M« tT^ft,-, c©^i om wb oftft atc^t 

1 0 0 5 0 ] tt#*2G*<D£tJ'C<*. * 
[005 1] IS*»3i^!tO|feWCt*. x 3 -5^ 5 

[0052] m»3H4em>smv». mmmmx 

[0053] N**5Ett<HH9'Ct*. »M&^Aix 

[0054] IS*JP 6 !2^©|feW r« . i) x tS jglt-b 
x^i^^S^f^eSC^lb^Miltir-*. 3 

tt*&K.toi.>x t>mni±m&ntt ?c £& < wi, x 

^ i> ><D**«El*SS«:^a5 1/ <t >» feSttlt *W»C * i> fc 

£-c«i6r»4. ua^gx* 
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[ 0 0 5 5 ] §b#JS7 I2&02fe«¥jr«. x >i»*Sjfijg 

[0 05 6] MQi8C|M)|Hi'Ca. 4 >S^* 
IKMIt pat*. -fl^xffrfcAD 

fWULhSit * c 4 #r* . & & i >«s&sre££SPK -f 

[0 1 ] *M^«fifl9tclt^§n^x>^><D^5 i -^il 
[02] a>hn-9(CJ:*Wirn»i>H'C**. 
[04 ] 7 < - h"/<? ?>BW«»JWW>^o ? *0"C* 
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l? 

* [05] ~*-7)l>* ? h7-J>«J>$i«@'C , a*. 

[08 j «^<o«*5'**5i'r7'n * 

[09] flfe(D3> h a- 7 tEJ:*ltiN?'0 ? *0"C* 
4. 

[010] <*6<c, fl!iO:oi-o~ »KJ: SMUT'S 9 
?0"C*4. 

[0 1 1 ] y < - Y><-> ^WHUMBsmp? wor 

10 
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(54) STATE CONTROL SYSTEM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To learn a state at all 
times and enable control, and to improve the 
control response by controlling the state index of 
a controlled body to larger than a previously set 
permissible quantity, and adding the manipulated 
variable of a 2nd control part having a learning 
function to the manipulated variable of the 1st 
control part and obtaining a final manipulated 
variable. 

SOLUTION: For air fuel ratio control by EFI, a 
feedback injection quantity arithmetic part 30 
detects the combustion state of an engine from 
rotating speed information on a crank shaft to 
calculate the state index of the controlled body 
and performs control so that the state index is 
larger than the previously set permissible 
quantity. Further, an injection quantity by 
feedback control from a total injection quantity 
arithmetic part 80 is used as tutor data and a 

neural network 40 is made to always learn online in the operation of the engine 1 
according to the engine rotating speed and a throttle opening extent. Then the air 
fuel ratio of the engine 1 is controlled according to the addition value of the 
injection quantity by the feedback control of rotating speed variation information 
and the injection quantity of the neural network 40. 
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